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Characteristics Control of a Thickness Mode Piezoelectric Vibrator
Using a Negative Impedance Converter Circuit
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In this paper, a Negative Impedance Converter (NIC) circuit was employed for the 'electro—mechalﬁcal
characteristic control of a thickness mode piezoelectric vibrator, Two circular plane piezoelectric vibrators
were honded together and the NIC circuit was confiected to one of the vibrators, The theoretical and
experimental analysis of the characteristics shown that the quality factor and the electro—acoustic
efficiency of the vibrator with the NIC circuit could be improved by 20 times and 2.5 times, respectively.,
Keywords: Thickness mode piezoelectric vibrator, Negative impedance converter circuit, Quality factor

ASK subject classification: Ultrasonic and elastic waves (4,1)
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Fig. 1. Thickness mode piezoelectric vibrator with the NIC circuit.
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Fig. 2. Equivalent circuit of piezoelectric vibrator with the NIC circuit.
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Fig. 3. PSpice model of piezoelectric vibrator with the NIC circuit
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Fig. 4. Schematics of input admittance measurement.
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Table 1. Constants of the equivalent ¢ircuit of the piezo-
electric vibrator.

ltems Values
Radius 7 25.0 Tmm
Thickness { 3.05 [mm|
Density o 7975 [kg/m’]

Center frequency f, 332 krzl
Equivalent resistance A 25 (2]
Equivalent capacitance £ 58.9 [pFl
Equivalent inductance ¢ 385 (aM]
Clamped capacitance Cd'f 6.0 [nFl
Clamped capacitance Cd2 6.01 [nF)
Resistance Ai, R, 13 kel
Internal resistance Ay 50 [2]
Capacitance G 6.01 {nF
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Fig. 5. Simulation results of input admittance for various value of As (in Air).
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Fig. 6. Measurement resufts of input admittance for various value of A (in Air),
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